CRITICAL ITEMB LIBT

PROJECT: SRMS SYSTEM: DEC SUBSYSTEM
e Tt Tt it " AsS'y wOMENTLATURE: DEC PAREL ASS'Y wg:‘ﬂtl_r}!i':— SHEET:
™ THER “WARE, UTY, X[ FATTUNETRODE | ~FATIURE EFFECT | ROWR 7 FUNC. — T
REF. REV. DRIH'IG lh. AND (1] 14 . RATIONALE FOR ACCEPTANCE
DESIGHAT FON CAUSE END ITEN CRITICALINY
1150 0 DIRECT DRIVE MODE: ALL COMMANDS DESIGH FEATURES

COMUANDS . LOSS OF ccw UHL BE ¢, | el

arv-1 COMMANDS ,

REF, SIGMAL 12.4V S1GNAL THE REQUINED SIGNALS ANE DERIVED FROM TWO, &.2 VOLT, ZENER

cincull CAUSE(S): - SECOMES 20V. DIODES. THE DICOES ARE SEAIES CONNECTED MITH A 730 dun

E0B731S (1) O/t of 4.2V SIGNAL MESISTOR ACROSS THE 28vDC POVER SUPPLY. THE DI0DES ARE

1 DWER BECOMES 22v. PROTECTED AGAINST VOLTAGE WRANSESTENIS BY A 0.1 UF CERANIC
ZENER™, CAPACITOR, WOAST CASE POUER STRESS LEVEL IW EACH DIOOE IS

VORST CASE APPROX. 32 PER CENT OF AATED. POVER DISSIPATION LK THE
rressseces RESISTOR 1S APPROX. &6 PER CENT OF RATED. VOLTAGE SIRESS LEVEL
‘..'L'E'.'Ef,m" FOR THE CAPACIIOR IS 28 PER CENI OF MATED.
MONE JOIND EEE PARTS NAVE BEEM SELECTED AND COWTMOLLED IM ACCORDANCE WITH
DINECTION, SPAR-ANS-PA.003. THIS DOCUMEWT DEFINES THE PROGRAM
URANNUNCIATED . REQUINEMENTS FOR MOMITORTNG AMD CONTROLLING EEE PARYS. THE
CAEW ACT LN REGUINEMENTS INCLUDE PARTS SELECTION TO AT LEAST “ESTAGLISHED
REQ. _ RELIABILITY™ LEVELS, AMO ADEOUATE DERAYING OF PART STRESS

LEVELS. PAOCEDURES AMD ACTIVITIES ANE SPECIFLED 10 ENSURE AT
LEASY EQUIVALENT QUALITY FOR NONSTAMDARD AND IAREGULAR PARTS.
RELIADILITY ANALYSIS MAS COMFIRMED MO PARTS WITH GEWERICALLY
HIGH FAILURE RATES. AEROSPACE DESIGH STAHOARDS FOR DETAILING
Wik ELECTRONIC PARYS PACKAGING, MOUNTING AND

STRUCTURAL /MECHANICAL/ INTECRITY OF ASSENGLIES ANE APPLIED.
SUCH DESICN HAS BEEN REVIEWED AND FOUND SATISFACTORY THROUGH
THE DESIGN AUDIT PROCESS, 1WCLUDING THE USE OF RELIABILITY
MAINTAINARILITY AND SAFEFY CHECKLISTS. MATERLAL SELECTEON AND
USAGE COMFORMS TO SPAR-SG.368 WHICH IS EQUIVALEWT 10 THE NASA
MATERLALS USAGE REQUIREMENTS. WORST CASE AWALYSIS HAS BEEM
CONDUCTED TO ENSURE THAT PERFORMANCE CAN DE MET WNDER WORST
CASE TENPERATURE AND AGING EFFECTS. EEE PARTS STRESS ANALYSIS
HAS BEEN COMPLETED AWD COWFIRMS THAT THE PARTS MEET FHE
DEAATING REQUEREMENTS.

A PRINTED CIRCULT BOARD DESIGNS HAVE BEEN REVIEWED JO ENSURE

H ADEQUATE CIRCUIT PATH UIDIW AND SEPARATION ANO TG CONF IRM
APPROPRIATE DIKENSIONS OF CIRCULT SOLDER PADS AND OF COMPONENT
. HOLE PRAOVISEONS.

REDLMOAMT PATHS
REMAINING

PARIS MOUMTING MEEHODS ARE CONTROLLED [N ACCORDANCE WITH
NSFC-STD- 136 AND CAE PDP34B9. THESE DOCUMENIS REQUIRE

APPROVED -MOUNT ING HETHODS, SIRESS RELEEF, AND COMPONENT
SECURITY. ;

WHERE APPLICANLE, DESIGN DRAWINGS AND DOCUMEMTATION GIVE CLEAR
;l:s#;lfltlllul of HANDLING PRECAUTIONS FOR ESD SEWSITIVE

BOARD ASSEMBLY DRAWINGS INCLUDE THE REQUIREMENT FOR SOLDERING
STAMDARDS IN ACCORDANCE WITH NHB 5300.4(3A) AND JSC 0BBO0A.

SUPERCEDING DAYE: 11 SEP 85 APPR(

PREPARED BY: MFUWG DATE:

—armIiTvr A . IR




CRITICAL ITEMS LIST

| PROJECE:
ASS'Y oW

e RYoRE I PR —

SYSTEM: DEC SUBSYSTEM
ASS'Y P/N: SHEET: P4

—

[~ HER T FRITURE EFFECT T WOMR 7 FUNE — -
RET . REV. onaulug afr. AND on 171 . AATIONALE FOR ACCEPTANCE
DESEGNATIOH CAUSE END PTEM CRITICALITY
T S RPN St atetet U .
11560 0 DIRECT DRIVE | MoOE: ALL COMMANDS ACCEPTANCE TESTS .
COMMANDS * LOSS OF Cow MiLLBE ., | LU
ary-4 . THE WARDMARE 1VEW IS SUBJECTED 10 THE FOLLOUING ACCEPTANCE
REF. SIGHAL 12.4v SIGNAL ENVINOMMENTAL TESTING AS PART OF THE DAC PANEL.
clatult CAUSE(S): BECOMES 2BV.
EDBT3NS 1) 0/C Of 6.2V SIGNAL O VISRATION: LEVEL AND OURATION - REFERENCE TABLE 1
SLOEN SECOMES 22V,
HNERS, O THERMAL:  +100 DEGAEES F TO +10 DEGAEES F 2 CYCLES
WORST CASE (9.5 HRS PER CYCLE)
UMENPECTED THE DEC PAMEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE MM
NOTION. SYSTEW (EPS18 ANS STAOWGEACK TEST AMD TPS52 FLAT FLOORN TEST)
:ﬂg'gg:n WHICH VERIFIES THE ABSENCE OF THE FABLURE MODE.
UNAMMUMCTATED . OUALIFICATION TEST
tl!““cllu R
REQ. - THE OBC PANEL HAS SEEM SUBJECTED TO THE FOLLOMING
QUALSFICATION TEST ENVIRDMMENT :
REDUNDANT PATHS
RERAINING O VIBRATION: LEVEL AND DURATION - REFEAENCE TABLE 1
------ O SHOCK: .  20G/11MS - 3 AKES (& DIRECTICN)
N/ O THERMAL: . 130 DEGAEES § TO -23 DEGAEES F {12 RS
PEN CYCLE) (8 CYCLES)
O WMIDITY: 95X €120 DEGREES F 7O 82 DEGREES F CYCLE 1N
18 HAS) 10 CYCLES 1OTAL
0 ENC: HIL-STD-481 AS HODIFIED BY St-E-0002 (TEST CEOT, CE
Esg;, ll::g}(ncuc:, Cs02, €508, REO? (8/¥),
5

AE02° (8/W) RS02, 03, O4)

FLIGHT CHECKOUT

PORS OPS CHECKLIST (ALL VEMICLES) JSC 14987
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REF. REV.
Theo 0

PROJECT: $RM SYSTEM: DAC SUBSYSIEM
ASS'Y NOMERTL T WEL ASS'Y P/N: Y shEET:
WANEUTY, T | FRITUWE WOOE | FATCURE EFFECT — T :
oRawinG 2fr. AND on 11 RATIONALE FOR ACCEPTANCE
DESICHATLON CAUSE END | TEM CRITICALLTY
OIRECT DRIVE MODE 3 ALL COMMANDS GA/ENSPECT IOMS
CONMANDS LSS OF Cc wite Be +, |
GIY- 1 COMMANDS .
REF. SIGNAL 12.4V SIGNHAL €EE PAATS INSPECTION IS PERFORMED AS REQUIRED BY
cincult CAUSE(S) BECOMES 28V, SPAR-AN5-PA.003. EACH ESE PART IS QUALIFIED AT THE PART LEVEL
E087315 (1) 0/C oF 6.2V SIGNAL 10 THE AEQUIREMEMTS OF THE APPLICABLE SPECIFICATION. ALL EEE
=L OVER BECOMES 22V. PARTS ARE 100X SCAEENED ANO BURWED IN, AS A MINIMUM AS
ZENER™, REQUIAED BY SPAR-ANS-PA.00S, BY THE SUPPLIER. ADD1TIoNALLY,
WORST CASE EEE PARTS ARE 100X NE-SCREEMED IN ACCORDAMCE WITH
REQULREMENTS, @Y AM ENOEPEKDENE SPAR APPROVED 1ESTING
UNEXPECTED FACILETY. OPA IS PEAFORMED AS REQUIRED BY PA.OD3 OM A RANDOMLY
MOTION. SELECTED SX OF PARTS, WAXINUM 5 PIECES, WINIMUM 3 PIECES FOR
;l'.o:gligzn EACH LOT MMGER/DATE LoDE OF PaRTS mecelven.
UMANNUNC IATED . WINE IS PROCURED TO SPECIFICATION WIL-U-22759 OR MiL-M-81381
:nsu ACTioN AND INSPECTED AMD TESIED VO NASA JSCMOOAD STANDARD NUMBER 9SA.
RECEIVING IMSPECTION VENIFIES THAT ALL PARTS RECEIVED ARE AS
AEDUNDANT PATHS IDENIIFIED IN THE PROCUREMENT DOCUMENTS, THAT MO PHYSICAL
RERAINING DAMAGE NAS OCCUARED TO PARTS DURING SHIPMENT. THAT THE
--------------- RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
H/A ANO SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARITS.

PARTS ARE INSPECTED THROUGHOUT RAMUFACTURE AMD ASSEMBLY AS
APPROPRIATE TO THE NANUFACTURINMG STAGE COMPLETED. VHESE
INSPECTIONS INCLUDE,

PRINTED CIRCUET BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THAOUGH MWOLES,

COMPONENT MOUMTING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPENG, STRAPPING, ETC. OPERATORS AMD IMSPECTORS ARE TRAIMED
ARD gElllflED 10 NAsA NHD 5300.4(3A) STANCARD, AS HODEF LD
BY JSC 088004,

CONFORMAL COATING EINSPECTION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVEIOLET LEGHE TECHNSOUES.

POST P.C. BO. INSTALLATION INSPECTION, CLEAMLINESS AND
WORKMANSHIP (SPAR/GOVERNMEN) REP. MANDATORY INSPECT|OH POINT)

P.C. BO. INSTALLATION INSPECTION, CHECK FOR COARECT BOARD
INSTALLATION, ALIGHMENT OF soaro§, PAOPER COMMECTOR CONEACY
HATING, WIRE ROUTING, STRAPPING OF VIRES ETC.,

PRE-TEST INSPECTION OF DEC PANEL ASSY INCLUDES AN AUDIT

OF LOWER TIER INSPECTLON COMPLETION, AS BUILD COMFIGURAT|ON
VERIFLCATION YO AS DESIGH ETC. (SPAR/GOVERWMEMT REP. -
MANDATORY INSPECTION POINT)

A TEST MEADINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
TEST PERSONWEL, TESI DOCURENES, TEST EOUIPHENT CALEORA!ION/
VALIDATION STATUS AND HARDWARE CONF IGURAY ION 1S CONVENED 8Y
QUALITY ASSURANCE IN CONJUNCTION WETH ENGINEERING,
RELTABILITY, COMFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
AND THE GOVENMENT REPRESEWTATIVE, PRIOR 10 THE START OF ANF
FORMAL TESTING C(ACCEPTANCE OR QUALIFICATION).

ACCEPIANCE JESVING {(AIP) INCLUDES AMBIENT PERFORHANCE ,

3
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PROJECT; $RHS
ASS'Y NOMENCL H

SYSTEM: (RC SUBSYSTEM
ASS'Y Pl SITZOERY — — suger: &

Wusv' vy Wm—wr—r—m B [ FRTIURE WOOE | FRTUURE EFFETT — FNCT e e
\ . aulug nks. AND on 1”71 *  -RAVIOWALE FOR ACCEPTANCE
_________ | DESIGUATION CAUSE END 11EM CRITICAL ITY
1160 OINECT DRIVE | WODE: ALL COMMANDS THERMAL AND VIBAATION TESTING, (SPAR/GOVERNMENT REP. - T
COMMANDS LOSS OF Cov UILL BE +. MANDATOAY INSPECTION POINT),
ary-1 COMMANDSS.,
AEF. SIGHAL 12.4V SIGHAL INTEGAATION OF DEC PANEL, RHC, THC AMD MCIU, INSPECULONS ARE
CIAtUIT CAUSE(S): SECOMES 28V, PERFORMED AT EACH STAGE OF INJEGHATION, wHIlW IMCLUDES
€0BTIIS (1) 0/C OF ° 8.2v SIGNAL GROUMOING CHECKS, IMTER CONNECY CABLE VERIFICAT(ON, CONNECTOR
;&%5 BECOMES 22V, INSPECTTON FOR BENT OR PUSHIACK COMTACTS ETC.
T womst case SUB-SYSTEM PERFORMAMCE TESTING (ATP), INCLUDES AM AMBIENT
ceeeennees PERFOAMANCE TEST. (MANDATORY INSPECTiON POINT).
UMEXPECTED
HOTION. SAMS SYSTEMS IMTEGAATION, THE INTEGAATION OF MECHARICAL ARM
WRONG JOINT SUBASSENGLIES AND THE FLIGNT CABIN EQUIPHENT 10 FORM THE SRNS.
DIRECTION, INSPECTIONS ARE PEAFORMED AT EACH PHASE OF INTEGRATION UHICH
UNANRUNCTATED . INCLUDES GROUMDING CHECKS, THRU WINING CHECES, WIRING MOUNING,
'.:EE" ACTION INTERFACE CONMECTORS FOA BENT OR PUSH BACK CONTACTS EIC.
) SAME SYSTEMS TESTING - STROMGUACK AND FLAT FLOOR AMEIENT
REDLMDANT PATHS PERFORMANCE TEST. (SPARGOVERNMENT REP. - MAHDATORY INSPECTION
RERAIMING POINT)
N/A

—
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CRITICAL ITEMS LIBT PROJECT: $AN SYSTEM; DL SUBSYSTEM
ittt T ASS'Y uméitﬁmlt:_mm ASS'Y p;hmmﬁ_'_ SHEEN

FRER WARE “UTY. T | FAILUNE WIOE | FATTEWE EFFECT HOU 7 FUAT,
REF. REV. oraviug afe, AND oM 1 AATIOMALE FOR ACCEPIANMCE
DESIGMANION CAUSE END ITEM CRITICALITY
1180 0 DIRECT DRIVE MODE : ALL COMMANDS FAILURE HISTORY
COHMANDS . LOSS OF ccy WILL BE ». | eeeeeaeeeeaolLn
arr-t COMMANDS .
REF. SIGuAL 12.4v SIGNAL - N0 EEE PARTS FAJLURES HAVE OCCURRED SUBSEQUENT TO ASSEMBLY OF
Ciroult CAUSE(S): BECOMES 28V, PARTS.
EDATINS (1) o/C of 6.2v SIGHAL
“LOVER BECONES 22v.
ZENER™,
WORST CASE
UNENPECTED
MOTION.
VRORG - JOINT
BIRECTION.
UNANSUNCIATED
+ CREW ACTION
REQ.
"REDUMDANT PATHS
REMAINING
/A
i
PREPARED BY: NFWG SUPERCEDING DATE: 1) SEP BS APPRI DATE:
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FHEA T 1 7
REF. NEV.
.............. B evenanaen.
1160 0

PROJECT;
ASS'Y NOM
NRKE [ FAILORE WOUE | FATEURE EFFECT
pravilng rér, AND oM
DESIGNAYION CAUSE END ITEM
DIRECI DRIVE | HODE: ALL COMMANDS
. COMMANDS LOSS OF CCW WILL BE +.
orY-1 COMMANDS .
REF, SIGNAL 12.4V SIENAL
CIRCUIT CAUSE(S): * GECOMES 28V.
EDBTMS (1) OJC OF 6.2V SIGNAL
"oEr BECOMES 22v.
ZENER®,
UORST CASE
UNENPECTED
HOT10W,
WRONG JOINT
DIRECTION,
UNAWNUWC BATED .

EIEII ACTOM

REDUNDANT PATHS
REMAINING

AN SYSIEM: DiC sunsrs!gn____._
Eu'ﬁ:i'u URE: BEC PANEL ASS'y P/N: STYZOEXOT 7 suegn:

WW? FmL.— - T T

£ AATIONALE FOR ACCEPTANCE
CRITICALETY

JOIND DOES NOY RESPOND PROPERLY TO COMMANDS IN DIRECT MOOE,
CREU ACTION

REMOVE COMMAND .
CREW TRAINING

THE CREU SHOULD BE JRAINED 10 ALWAYS OBSERVE UHETHER THE ARM
1S REPONDING PROPERLY TO COMMANDS. F IT ISN'T, THE COMMAND
SHOULD BE REMOVED.

NISSION COMSTRAINT

OPERATE AT LESS THAM VERNLER RAFES WITHIN 10 FT OF STRUCTURE
8Y CYCLING SWITCH. OPERATOR MUSY BE ABLE TO DETECT THAT THE
ARM 1S NESPONDING PROPERLY TO COMMANDS VIA WINDOW AND/OR CCTV
VIEWS DURING ALL ARM OPERATIONS,

.- SCREEN FAJLURES

L P
OMRSD OFFL INE

ENERCISE DIRECT DRIVE SWITCH
&Eﬂll{l: VOLIAGE ON DIRECT DRIVE HARDWIRE LINES AT DAC PAMEL

OMRSD ONL INE INSTALLATION

EXERCISE DIRECT DRIVE SWITCH
VERIFY VOLTAGE OM DIRECT DRIVE HWARDWIAE LINES AT LONGERDM
INTERFACE

OMRSO ONLENE TURKAROUND

EXERCISE DIREC) DRIVE COMMANDS
VERIFY CORRECT JOINI HOTOR RESPONSES
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